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DETAILED ACTION 



Allowable Subject Matter 

The indicated allowability of claims 8-17 is withdrawn in view of the newly 
discovered reference(s) to Nakajima (U.S. Patent 6,420,758 B1). Rejections based on 
the newly cited reference(s) follow. 



Claim Objections 

Claims 10-12 are objected to because of the following informalities: 

Claim 10 recites "the conductive material" and should read -the layer of 
conductive material--. 

Claim 1 1 recites "the layer" and should read -the layer of conductive material--. 

Claim 12 recites "said layer" and should read --said layer of conductive material- 
or -the layer of conductive material-. 



Appropriate correction is required. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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Claims 8 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Nakajima (U.S. Patent 6,420,758 B1) hereinafter referred to as "Nakajima". 

Referring to Claim 8, Nakajima teaches, in Fig. 3A-3C and 16A-16D for example, 
a method of fabricating a polycrystalline silicon channel TFT with a gate overlying the 
channel, having an upstanding gate side wall, the method comprising the steps of: 



FIG. 3 A 



(a) providing a gate (307 and 312) separated from a polycrystalline silicon layer 
(303) by an insulating layer (306) (Fig. 3A); 




FIG. 3B 
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(b) implanting a dopant (317 and 318) into the polycrystalline silicon layer (303) 
using the gate (307 and 312) as a mask (Fig. 3B); 
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(c) forming a spacer (1603; Fig. 16A-16D) after step (b) adjacent to the gate (307 
and 312) that comprises a conductive region which overlies the polycrystalline silicon 
layer (303) and extends along the gate (307 and 312) side wall, comprising depositing a 
layer of conductive material (second gate) over the polycrystalline silicon layer (303) 
and the gate (307 and 312), and selectively etching the deposited layer of conductive 
material (second gate) to form the spacer (1603) with a first portion overlying the 
polycrystalline silicon layer (303) and a second portion extending along on the side wall 
of the gate (307 and 31 2), wherein the layer of conductive material (second gate) has a 
thickness less than that of the gate (307 and 312); and 

(d) implanting a dopant into the polycrystalline silicon layer (303) using the gate 
(307 and 312) and the spacer (second gate) as a mask to form a source or drain region, 
such that the spacer (second gate) overlies an LDD region in the polycrystalline silicon 
layer (303) between the source or drain region and the channel (Col. 9, Line 8 to Col. 

1 1 , Line 9 and Col. 1 7, Lines 28-64). 
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Referring to Claim 13, Nakajima teaches a method of fabricating a polycrystalline 
silicon channel TFT with a gate overlying the channel, having an upstanding gate side 
wall, the method comprising the steps of: 
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(a) providing a gate (307 and 312) separated from a polycrystalline silicon layer 
(303) by an insulating layer (306); 



FIG. 3B 



(b) implanting a dopant into the polycrystalline silicon layer (303) using the gate 
(307 and 312) as a mask; 
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FIG. 16A 




(c) forming a spacer layer (1603; Fig. 16D) after step (b) adjacent to the gate 
(307 and 312) that comprises a conductive region which overlies the polycrystalline 
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silicon layer (303) and extends along the gate (307 and 312) side wall, comprising 
depositing a layer of conductive material (second gate) over the polycrystalline silicon 
layer (303) and the gate (307 and 312), and selectively etching the deposited layer of 
conductive material (second gate) to form the spacer (1603) with a first portion overlying 
the polycrystalline silicon layer (303) and a second portion extending along on the side 
wall of the gate (307 and 312), wherein the selective etching of the conductive layer 
(second gate) is carried out by forming a fillet (1601 ) over the first portion thereof, and 
selectively etching the conductive layer (1603) where not protected by the fillet (1601); 
and 

(d) implanting a dopant into the polycrystalline silicon layer (303) using the gate 
(307 and 312) and the spacer (1603) as a mask to form a source or drain region, such 
that the spacer (1603) overlies an LDD region in the polycrystalline silicon layer (303) 
between the source or drain region and the channel (Col. 9, Line 8 to Col. 11, Line 9 
and Col. 17, Lines 28-64). 

Referring to Claim 9, Nakajima further teaches depositing the layer of conductive 
material (1603) to a thickness which is less than that of the gate (307 and 312). 

Referring to Claim 14, Nakajima further teaches depositing a further layer (1601) 
on said conductive layer (second gate), and selectively etching the further layer (1601) 
to form the fillet therefrom. 

Referring to Claim 15, Nakajima further teaches depositing the further layer 
(1601) as a conformal layer. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 8-13 are rejected under 35 U.S.C. 103(a) as being anticipated by 
Takehashi et al. (PCT Publication No. WO00/54339). The English equivalent, 
Takehashi et al. (U.S. Patent 6,624, 473 B1) is used hereinafter and is referred to 
as "Takehashi". 

Referring to Claims 8 and 10-12, Takehashi teaches, in Fig. 11, 12 and 13 for 
example, a method of fabricating a polycrystalline silicon channel TFT with a gate 
overlying the channel, having an upstanding gate side wall, the method comprising the 
steps of: 

(a) providing a gate (42) separated from a polycrystalline silicon layer (1) by an 
insulating layer (2) (Fig. 12e and 12f); 

(b) implanting a dopant (P+) into the polycrystalline silicon layer (1) using the 
gate (42) as a mask (Fig. 12g); 

(c) forming a spacer (43) after step (b) adjacent to the gate (42) that comprises a 
conductive region which overlies the polycrystalline silicon layer (1) and extends along 
the gate (42) side wall, comprising depositing a layer of conductive material (430) over 
the polycrystalline silicon layer (1) and the gate (42), and selectively etching the 
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deposited layer of conductive material (430) to form the spacer (43) with a first portion 

overlying the polycrystalline silicon layer (1) and a second portion extending along on 

the side wall of the gate (42); and 

(d) implanting a dopant (impurity ions) into the polycrystalline silicon layer (1) 

using the gate (42) and the spacer (43) as a mask to form a source or drain region (150 

and 160), such that the spacer (43) overlies an LDD region (152 and 162) in the 

polycrystalline silicon layer (1) between the source or drain region (150 and 162) and 

the channel (170) but does not explicitly state in this embodiment wherein the layer of 

conductive material (43) has a thickness less than that of the gate (42). However, 

Takehashi teaches: 

Regarding the material of the two-staged gate electrode, the density of the 
material of the upper gate electrode 42 is desired to be higher than that of the 
lower gate electrode 43 from the standpoint of the height of gate electrode (if too 
high, however, such inconvenience would arise as too thick a gate insulator) and 
masking effect. More concretely, the material of the lower gate electrode 42 will 
preferably be Al, Al/Ti, Al/Zr/Ti, while that of the upper gate electrode 43 will 
preferably be Ta, Cr, Mo, etc (Col. 18, Lines 55-63). 

As has been described earlier, the density of the material for the upper gate 
electrode should be higher than that for the lower gate electrode in due 
consideration of the necessity of perfect masking capacity at the time of the 
second doping (Col. 20, Lines 10-13). 

The upper gate electrode film 420 was made to accumulate on the SiO.sub.2 
film. Although this embodiment used the ITO film as shaped by sputtering 
method (film thickness: about 500A), we may safely use such metallic films as 
aluminum, tantalum, titanium, molybdenum, tungsten, and zirconium, their alloy- 
based films, and such conductive oxide films as ITO. In these cases, however, 
the optimal film thickness should be determined individually in due consideration 
of the doping in the LDD area using this lower electrode as mask in the 
subsequent process. Further, since the stopping power of the ions (capacity to 
interfere with the passing of accelerated ions) to be doped depends on the film 
material, the optimal film thickness is naturally dependent also on the material 
composition of the film, (c) Formed on the lower gate electrode film 420 was a 
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tantalum film of 2000 A in thickness as the upper electrode film 410 by sputtering 
method (Col. 23, Lines 27-41). 

And also teaches a specific example, in Fig. 24 and related text, wherein the 
lower gate electrode made of tantalum has a thickness of 200nm and is covered by the 
upper gate electrode made of aluminum alloy that has a thickness of 1 50nm (Col. 26, 
Lines 41-44). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to make the layer of conductive material (upper gate) by 
depositing the layer of conductive material in a non-conformal layer by sputtering as a 
metallic layer of Takehashi to have a thickness less than that of the gate (lower gate) as 
such does not produce unexpected results from what is taught in the prior art and since 
it has been held that where the general conditions of a claim are disclosed in the prior 
art, discovering the optimum or working ranges involves only routine skill in the art. In 
reAller, 105 USPQ 233. 

Referring to Claim 13, Takehashi teaches a method of fabricating a 
polycrystalline silicon channel TFT with a gate overlying the channel, having an 
upstanding gate side wall, the method comprising the steps of: 

(a) providing a gate (42) separated from a polycrystalline silicon layer (1) by an 
insulating layer (2) (Fig. 12e and 12f); 

(b) implanting a dopant (P+) into the polycrystalline silicon layer (1) using the 
gate (42) as a mask (Fig. 12g); 
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(c) forming a spacer layer (43) after step (b) adjacent to the gate (42) that 
comprises a conductive region which overlies the polycrystalline silicon layer (1) and 
extends along the gate (42) side wall, comprising depositing a layer of conductive 
material (430) over the polycrystalline silicon layer (1) and the gate (42), and selectively 
etching the deposited layer of conductive material (430) to form the spacer (43) with a 
first portion overlying the polycrystalline silicon layer (1) and a second portion extending 
along on the side wall of the gate (42); 

(d) implanting a dopant into the polycrystalline silicon layer (1) using the gate (42) 
and the spacer (43) as a mask to form a source or drain region (150 and 160), such that 
the spacer (43) overlies an LDD region (152 and 162) in the polycrystalline silicon layer 
(1) between the source or drain region and the channel (170). 

Though not explained in detail in this particular embodiment, Takehashi makes 
clear with regard to other embodiments of forming the layer of conductive material 
(upper gate electrode) wherein the selective etching of the conductive layer is carried 
out by standard photolithography known in the art and shown in Fig. 19(d) for example, 
by forming a mask (13) over the first portion thereof, and selectively etching the 
conductive layer (upper gate) where not protected by the mask (13) as is the standard 
in the art. The mask constitutes the fillet required to pattern the layer of conductive 
material (430) to form the spacer layer (upper gate electrode; 43). 

Therefore it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to selectively etch the layer of conductive material (430) of 
the embodiment shown in Fig. 1 2(h) by forming a fillet (mask) over the first portion 
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thereof, and selectively etching the layer of conductive material where not protected by 
the fillet (mask) as such is a well known and established process in the art for removing 
portions of conductive material leaving only the pertinent portion as shown in Fig. 13(i) 
and would not produce a new and unexpected result. 



Referring to Claim 9, Takehashi teaches all of the limitations but does not 

explicitly state in this embodiment wherein the layer of conductive material (43) has a 

thickness less than that of the gate (42). However, Takehashi teaches: 

Regarding the material of the two-staged gate electrode, the density of the 
material of the upper gate electrode 42 is desired to be higher than that of the 
lower gate electrode 43 from the standpoint of the height of gate electrode (if too 
high, however, such inconvenience would arise as too thick a gate insulator) and 
masking effect. More concretely, the material of the lower gate electrode 42 will 
preferably be Al, Al/Ti, Al/Zr/Ti, while that of the upper gate electrode 43 will 
preferably be Ta, Cr, Mo, etc (Col. 18, Lines 55-63). 

As has been described earlier, the density of the material for the upper gate 
electrode should be higher than that for the lower gate electrode in due 
consideration of the necessity of perfect masking capacity at the time of the 
second doping (Col. 20, Lines 10-13). 

The upper gate electrode film 420 was made to accumulate on the SiO.sub.2 
film. Although this embodiment used the ITO film as shaped by sputtering 
method (film thickness: about 500A), we may safely use such metallic films as 
aluminum, tantalum, titanium, molybdenum, tungsten, and zirconium, their alloy- 
based films, and such conductive oxide films as ITO. In these cases, however, 
the optimal film thickness should be determined individually in due consideration 
of the doping in the LDD area using this lower electrode as mask in the 
subsequent process. Further, since the stopping power of the ions (capacity to 
interfere with the passing of accelerated ions) to be doped depends on the film 
material, the optimal film thickness is naturally dependent also on the material 
composition of the film, (c) Formed on the lower gate electrode film 420 was a 
tantalum film of 2000 A in thickness as the upper electrode film 410 by sputtering 
method (Col. 23, Lines 27-41). 
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And also teaches a specific example, in Fig. 24 and related text, wherein the 
lower gate electrode made of tantalum has a thickness of 200nm and is covered by the 
upper gate electrode made of aluminum alloy that has a thickness of 1 50nm (Col. 26, 
Lines 41-44). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to make the layer of conductive material (upper gate) by 
depositing the layer of conductive material in a non-conformal layer by sputtering as a 
metallic layer of Takehashi to have a thickness less than that of the gate (lower gate) as 
such does not produce unexpected results from what is taught in the prior art and since 
it has been held that where the general conditions of a claim are disclosed in the prior 
art, discovering the optimum or working ranges involves only routine skill in the art. In 
reAller, 105 USPQ 233. 

Allowable Subject Matter 

Claims 16 and 17 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Telephone / Fax Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Earl N. Taylor whose telephone number is (571) 272- 
8894. The examiner can normally be reached on Monday-Friday from 8:30AM-5:00PM. 
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